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(57)Abstract: 

PURPOSE: To obtain a bis(N-vinylcarboxamide), good in 
copolymerizability with monomers, excellent in chemical stability and 
suitable as a cross-linking agent capable of providing good cross-linked 
polymers. 

CONSTITUTION: A compound, e.g. N,N'-1,3-propylenebis(N- 
vinylacetamide) expressed by formula I {R1 is H or methyl; R2 is 3-10C 

alkylene, -(CH2.CHR3.0) n-CH2.CHR3-[R3 is H or methyl; (n) is 1 -4] or ^CmZ&mW^W^ 
formula II Km) is 0-4]}. The aforementioned compound is suitable as a m*^** 
cross-linking agent for producing both cross-linked polymers containing 
an N -vinyl compound as one component of monomers and water- 
swellable gels consisting essentially of an N- vinylcarboxamide compound. 

The resultant cross-linked polymers are chemically stable, especially >^&M& 

good in absorption rate for a liquid in which metallic ions and organic ions 

coexist in the system and suitable as a liquid absorbent having wide uses " ^ 

in various fields and have excellent absorptivity for water and organic 

solvents such as alcohols. 
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S K) 

N, N 7 -1, 5— -O-^t^t** (N-fcf— /UTh/I^A 

r 5 K) 

N, N 7 -1> (N-tr^/l^/PA 

r$ K) 

N, N 7 -1, 7-<^:7 p ^U>'fcfX (N— lf=/^*/PA 

x $ K) 

N, N 7 -1, l/Vt*^ (N- t'^/U/jN/l^A 

7; K) 

N, N 7 -1, (N-t'^7^;uA7 
S K) 

N, N 7 -1, 10— fv'^^^ (N-t'^;UA7 
S K) 

N, N 7 -v^/l^/^-N, N 7 3- 

N, N 7 -v/^/U^/P-N, N' -^tfn/U-2, 5- 
^^fy'^7 ^ V 

N, N 7 — v ? /fc/U^/l'— N, N 7 4 — 

^y^y^/7; v 

N, N 7 -v^/l^/W-N, N 7 - i/t'^/U- 2 , 2- 

v^t^/u- i , 3—-?x2s<:si?T $ > 

N, N 7 -vMvl^/l'-N, N 7 -i/t^/U- 2, 5- 

7*vU- 2 , 5 - — ^ri^^i/T S V 
N, N 7 -v^/U^/U — N, N 7 -i/tf^/U- 2, 4- 

tVu- 2 , 4 ~^>-^ yv?7 ^ V 

N, N 7 -^/W^/V-N, N 7 — $?tf=i/U— 2, 2 - 
v^^/U- 1 , 3-/13^7^ V 



N, N 7 -S^/U^/U-N, N 7 -v 5 t^/U- 2 
/U- 1 , s-^^rfy^^ ^ 

N, N 7 — /U— N, N 7 -v?fc*^/U-2-3i^ 

/P- 2 — y ^/u- 1 , 3-/n^Vy7; >- 

N, N 7 -v^/U^/I — N, N 7 -^tT^/V- 2 ^ 

/u- l , 3-7*^i?T^ y 

N, N 7 -v^/U^/U-N, N 7 — v^fcT—yU— 2 — 
[0 0 5 0] (2) R 2 &tf!)**i/T/U*cl>'>'i?V =* — 

10 /i-m<D&\ 

N, N 7 5 -^V^U^t^ (N- 

tr-yUTiz h7-; K) 

N, N 7 -3, 6-"^^*-l, 8 -^T^l^tf* 

(N- tr=;U7t h7-; K) 
N, N 7 -3, 6, ll-pls^is 
U^t*^ (N- fc^/PTir h7 * K) 
N, N 7 -3, 6, 9, \2~T h^^T^r^-- 1 , \4~T 

h ^"ri/Ul/t** (N-^/U7t h75 K) 

n, n 7 - 3 l, 5 -^yfi/yt^ (n- 
20 t'^U/t/^7^ K) 
N, N 7 -3, 
(N-e^M7; K) 

n, n 7 -3, 6, n-^yf-y 

u^trx (N-t^/^A7; K) 
N, N 7 -3, 6, 9, 12-7" h^^-^r^- 1 , 14~t" 
h^v'l'y^ (N — tf— ^/t;^7 ^ K) 
[0 0 5 1] N, N 7 -1, 4 -S^^vU— 
-1, 5 -^yf l/yt'7. (N-t'^7th7; K) 
N, N 7 -1, 4, 7-h!J^f/U-3, 6— v^^-^F-* 
30 - 1, 8 -t^f l/yt^ (N-fc'^/UTir h7^ K) 
N, N 7 -1, 4, 7, 10-r h7^^-3, 6, 9 

Tir h7 ^ K) 

N, N 7 -1, 4, 7, 10, 13--0-^^^/l--3, 
6, 9, 12— 7" h7**t- 1 , 14-7" h 
^ (N- t'^/i^Tir hT 5 K) 

N, N 7 -1, 4-^^7^/1—3-^-^-1, 5— < 
yf i/yt^ (N-tf-/^;>A7; K) 
N, N 7 -1, 4, 7-hy^f^~3, 6-v>^^r1h 
40 -1, 8— ^T^i^f * (N-t^/wt;W;K) 
N, N 7 -1, 4, 7, 10-7" h7^f/^3, 6, 9 

-hy*-^f--i, n-^yfyyyt'^ (N-t^/u 

^A7; K) 

N, N 7 -1, 4, 7, 10, 13-^^^^7°7l^-3, 
6, 9, 12-7^ h 7 1 , 14-7" h7fyuyt' 

t; (N-t"^/^7; K) 
[0 0 5 2] (3) R 2 ^7iL<(i^^-^yy i/y 

so (n- tfn/UTi? h7^ K) 



(10) 
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[0 0 5 3] (4) R 2 3-H<lil, 

N, N' -v^Tir^vl'-N, N' -v^tf^/U- 1, 3- 

N, N' -^Tir^/U-N, N' -> ? fcf~/U-l, 4 — 
t'^T 5: / * ^fri/f * V 

N, N' -vMvl^/l — N, N' 3- 

/ > fvl'V'^ n^3r^>- 10 
N, N' -^/V^^-N, N' —W—As— 1, 4 — 

[0 0 5 4] *38W^k*»«Offlift*rlS^-r6«Htt^ 

ffijpj^: L-C0)Jfl&-eS>5 o 20 
[0 0 5 5] *«MO**»J4:ffl^T«ffifi-&ft:S:i*it 

££3ek£n & h ® 5 tr - Mfr&«> *m\t^Z>Z.b& "Ifti'C 
Sri tfcM6^«:»S ^ ^ * s t# 6» Ttefr^ « 

^^CMLt, WM¥l-302409^«^H^§nfcJ; 

it s tt/c y /wi j&R* <DmMW<o%,w %\ztAs if s w- * 40 
^ a»ft *fi-&«= Sr*rr 5 asassuas^ * -e* tix 

tt, y/HMt, +^ft«ai*«. RtWWifcJH-ftlttPI 
[0 0 5 6] ^(^J:5i-UT. #38WfcJ:*Uf* <ffc^#J so 
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■Mb. H^*U«>5t*{rtfettffltt, &*f££^-r^N 
#«Lfc»flB^«ftfc*WS. 

»*ui^»ffifi, ±m<n¥-*%n&m& 100- 500,0 

00"C*>?)x 3WB3&Sa s 1/100 —1/500,000 X$>Z> 0 

[0057] **W<D«ff»ifcaMtt, _hfeo£n<S 

oxntkmzti. r^«jR-««f-*ttii:t^5«iBf±^r 

tf. **£*t*£Lfc»a\ !» (IK) 7k, *£7k. 
7k#^ffi^) SrSSfTTSo L^t. *»W*>»)!Bttfl:* 

[0 0 5 8] »*ft»JRUfc»IIB«t-ttbi*»4l»j||. <7* 
H^k «*) Stbfc*tt*fWcj6CT*«fc 

[0059] &mw<n&w&i&mz. Mt-x y/u^w^ 

fipStu^^^Scai*^*^**^ WJtBW* (SIR 

[0060] r^e>^«»oisiR. »m&Tmtotiki&* 

R«tt*VM*^*^»-*--6*#tt. ««tt*<0»^ftttl 
fi*Kff»iRjS»JftSIS«. *(w«*^P^J^-r5^^5®^ 
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t><DXh& 0 

[oo6i] frfr&m**mm tw» 

*«<z>RJK#J) WtWfc. HfrfS^: [2] on-^;^ 
Wis— j»*(cr^stt-5j»3lu*ffl:oa^ (N-ir= 

[0 0 6 2] aM:N-t^/ht;WU\ N-tT 

h\ N-y^/u-N-fc'x^Tir h7^ K**s**f&. 
*U #i-N- ^=;U7t h7^ KdS»*UV\ 

[0 0 6 3] bj«#: y/u«. y*r^y/ug£ 
Tx if tt (y*) r^y/ug^i^?] x^tu^co 
^ h y e^^x # y ^M<o7/^ y &jsm ; 

[0 0 6 4] ^O^f/Ux^f/K ch^/Uol^tvK ^ 

^^ri//p3i^^/K ^^^/l/^y^/K t^f/^Xr 20 
/K y -/u:x-;*7VK r^x^f^s 7f7y/^x 

[0 0 6 5] ^(Dt Kp^r^f/Ux^f/K fc Kp* 

KP^Mfii7/^xxr/v ; 

[0 0 6 6] ^<Di>J ^ y ^ f/^xxf/K v^y 

f;P7^xf;l/X^f/K ^^f/^^y^PtVl/x 
*"7VK ^f^7^/yf/UX7f/K i/xf/u/; 
y y ^yUm^^/K ^xf;l/7?yxf/Ux^r;K ^ 
xf/U7^y^P^x^f;K v?xf;P7^y/f/l' 30 

/U^/Ux^f^ ; 
[0 0 6 7] h U^f ^y^xtxf yl/X^r/W 

K> h y y ^/UTy^x^^n fcVUJ.^TVi"^ 
H\ h !ixf ^y^extxf /uxxf^^-f h\ 

4t7y^x^.AiT«^tlfdS07^^^x^r 

[0 0 6 8] ^(DT ^ K ; 

[0 0 6 9] %:<F>i?* *f-/VT % y * f/U7 S h\ 40 

/vr ^ y xf;w7 ^ h\ fvur ^ y tvur ^ 
/j-T^ k> ^xf/ur^yxf^^: h\ ^^7^ 

y ^cr t°/UT S h\ i/^/VT ^ y /^7 S K«<0ffi 
i7y^7;ySt«^fc7^ K; 

[0070] -tco h y^f^y^xtxw; hv> 
k\ hyxf/ury^xtx^r-; K/>7>f k, hy 



[0 0 7 1] W^7t^f/>7^ K ^/W^^^^ 
;W7^ h\ ^7*^p^7^ K N ^/W7^-7'f;U7 

s h\ yfi>A^7t^f^7^ F\ y^^x/i^ 
^-m^ywr ^ k\ [)^^7t7 p ptvu7^ h\ y 
^^x^t^W; h\ #y ^^^/u^^-y ^/u 
r s k\ ^y ^A^/P7txf/P7^ Ks #y ^a^/u 

7t7 P Pt:>7^ h\ # y ^AX/U7t^7^ 

<£> * A- 7 ^- yRx «7/^yM^^7t >^"Ce& £ 

ttfcfijR7/v^/U7 S ; 

[0072] 7^ypxhy/P; 

[0 0 7 3] N — fcT— /U— 2-t°py K> ; 

[0 0 7 4] y^vl'fc*— ;Px- xf^fx/ux- 
tvK ^p* tf/VtT ■ tvK l/f'/Hf^/^ — ir/l' 
t'x/l/X — ; 

[0075] y ^/uex^/u/r h >\ x^fx/i,^ h y 

^(O fcf xi/l^r fx >- ; 
[0 0 7 6] ^fc'x/K ^cr fcf^-^Ktf 

[0077] 7y/M/w7^-y8 > 7y/M/w7^-yi 
thy^A, 7y/^7*y»*y !>A«©7y;^ 
/U7^ ^Kxtt^frk or y ; 

[0 0 7 8] U>T ^ l" 

^V^^7y^A N 7^-/l'», 7-r-/U»thy?^ 

[0079] r*x6<Dtf»-ew^ r*y/v«L 
(^^) 7^y/Hthy>A, (y^) r^y/^y 

/ptVK (^^) r^y^K^/K t Kp^^f 
/> (^^) y \s— hx t Kp^v//pt> (y^) 
r ^ y u~ fx s t KP^y^ (y ^) V is— 

^f/u7^7xf;v (y^) r^yu-K te>fb 
hyyf/>7-;yxf;u (y^) r^yu-hx r^y 
/>T5: H\ ^/^^pf/^^y^^ Kx ^;V7* 
^7^y/u7U\ r>Ax/u7^7 p pt>7^ 
y/ur^: h% yf?A^7t^f ^7^ y/^7 5 f\ 

/Udi— yf/Pt'^y-hy, xf /l/fc'x/U^- h 

^ ftntr=/K 7y/M^7tylthy!/A, n- 

t'xi/P— 2 — t°P y KVx -^l^-O'^x ^W^Kth 
y !^a n ^pyg, >f^ay|H- h y 

[0 0 8 0] f^. xrzKy-e-^^, WE^*n< a/8# 

#t5*«©aa, M*KJ:ot*48fe», 
(lft^l^\ L< fl^e/UitX-50~99 : 1 SOX'h 

Z> 0 
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[0081] mmt LTfiSfrfEUfc-jis:^: [i] <n\? 

[0 0 8 2] N, N' -1, 

yt^ (N-t'-^Tir h7-; K) , N, N' -1, 6 

-- \^ri/i/^t^ (N-t^rt hr^; k) . n, 

N' -1, lO-^i/U^fcf;* (N-t^/ir h/^ 
K) x N, NT - 3 -tf-^rU-- l , 
(N- tf^/KTir hT 5 K) . N, N r -3, 

8-^-^^u>-t^ (N- t^yurir hT ^ 
K) s N, N' -p-^>!Jyyt^ (N-tf^/UTir 
h 7 5 K) s N, N' -i^Tir^/U-N, N' -^tf~ 

[0 0 8 3] ^0^(^^ofe«#:^P^iR^Jf^ Mlr N l 

x*9£XT<Dm&x*±m$£m#\t Lxmm\^x^^\ ^ 

<V£0te. %imft\(DMtl,Xte, N, N' 

y u— k v^^i/>-^y =— /i^ y i/— 

TKy ^^u>-^y /ui? 7^yi/-K hy 

<ot? y /ux&uv'xtey #? y ^x^i-ste^. 
hyryMy^r^ k hv ^fp-^n/^y 
^/y/^r/K 7^/wi^ry/w ^^yRv^r 
y/K ^ry^7;y, hy^y^ hShyry/K f 

[0 0 8 4] ttWHttttJS* t LTtt. (*) 

It 2 xio- 4 »^ U< f32. 5 xio 

- 4 — 0. 2^e/U%, KI15 X 10" 4 -1 xio- 2 ^ 

fKfiTU 2xio- 4 ^/u%£9 V>fti^££ 

[0 0 8 5] fi^nir^{coi>T^-f LtfiypSfSft 
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#*^<7>:W£tt;*f * J: 6 g«M£K <fc 9 K F*l 
£Bfefebfc«* fi-&H*6»JSr8SiDUTSlCS^rSo 
MJftjaAttii*- 10—60^8*-^*) 9 , SJCWFlBfa 1 - 

[0 0 8 6] ±ll«*tt*«*ttE^ft««l*«lfc IT 

e><^5t>#t-. rh7t FP7yy, Tirh^hy/K 
[0 0 8 7] ^/c, m^M^J^UT^ 

20 t y \?xmt&m<n mms. ^ * n&Ttm t wa^i: «t e 

[0 0 8 8] t-^f/W^-tWK, t-T^/^ 
— ^"^ri^-Y h\ -O-^-f/W y^y 

30 — Tir^— K t ^^y^i— K N (2 

-rc^/^^^/Uy^—^^C/v?^ — ^— h) . 2, 2 
P=hy/K 7x^7/hy7x 
2, 2-7/e"7 (2 -75 i^y T'p^ 
V) ZUSg£lg, 2, 2 -7/fc^ [2- (5-^^/1^- 

2, 2-7^t^ (2- (2— r ^^/yy-2-^f 

h yxf;u7^y, hyx^y-/v7^y, ^y^/i-T 
40 ^y >-^o^3®T 5 iyt(Dm-^^:^mf btiZ> 0 

[0 0 8 9] Ztlbfto^m^ t-^f/W^t^rt 
4 h\ -<V^>f /Wn°— ^i^>T h\ 2, 2-7/t^i 
-^fo-MI/K 2, 2-7/t^ (2-7;^;/ 
n/N°>-) -JS^JS, 2, 2-7/t*^ [2- (5-^^ 
;U-2-^^/yy-2->fyu) ^n/^v] -Jfigg 

jfi. 2, 2-7/t^ [2- (2— r ^^y'y V- 2- 

^/U) 7*0/^) "^JS> igWE^ hy i^ffi^ 

7^y !>^u< «i@«^r^=.r^A^axfiwtt^ 
oigfiftKig^ hy^^T^v, hyx^y-/u7^;y 

so 3£L< fiv 5 ^ ^/wr^y y^3i|75 



(13) 
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Ll\, 

[0 0 9 0] S^MMM^ttffiSj: Ltd (#) ffi^ 
LX0.0005— 5^e/u%. £f£L<fl 0.001 
— 1^E-/U%. #f-#£L<fi 0.005—0. 5 ^e/U%(7)|5H 

L, < fc6fcJ&WRiR#Ji: LX 

M«H--6tttB36S»»-e#ftlf\ 0. 0005^% J; 9 

[0 0 9 1] E«:feri»f±K*Ki«[ffl Lfc*tt*^tf ^ 

a«fiim^:*y^-«-e»#L. 

iP*. «£E^o^ft^J:*)*«E«:Bft*L-C«£«, tMW* 
ft LT»S50 /i m— 1 mmgfi<0*&* i" <5o 
[0 0 9 2] iatl»»fi^ifc. igtBSUbS'&iSfci: LX 

ft. **f^y-^--/fc9\ *«*JSr*H— CtU 
[0 0 9 3] *fc, iBmffcS^tt^f4$M**J£ LX# 

^tt6o -tftkoft^tofcWi: lxis. Wtil y/^tr 

^Ky ^- / u7'/u=i— /p N y f/ut/>p- rc^/wir/u 30 

[0 0 9 4] ^rt^»«F»*^Bfe*. Rfl?*J*46<0«!a 
*flttlBi:ra«-C*>D. *fc, KJCftftttifc-rLfeMR 
f±4t^s, «fc#0)ii!>X-fcSo ^Ifffii^y-^- 
7*^^4-20^. #*L<f±*a-10». 

£g?f<h 1^X0.0005—5-^ #£L<fl 0.001—1 

4#t-£f£L<te 0.005—0. 5^-/u%. fi-&BB*6 40 
r&S ; 10-90=0^ RJ6«FIW ; 1 -l0»BS*-e*> 

[0 0 9 5] AKTWfettsaMIB^^ISiSttN-tr^ 

U itt*sjM#J^cfc5 5fi«S*tfc3*5c«iSS:*L, 

#<^gE-T5 0 0J;ttf, 3JH±fi±«*^# 

< L. LK, «i*«S:-e#5«^S<t5Cil- so 
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*fc#£RiR L X X# 6 ^u^ftlWMlif L < ffiTi" 
*«^B#L*^^ds#<<c»9*»ttdSi« 
<45o Hot, ^ffl^fi^ff: 500,000- 100. ff* 
L<te 400,000— 1,000. «M£*f*L<f:t 200,000—1 
0,000. &tt, 2&m&J£ : 1X500,000 — 1 /100 . » 
* L< ft 1/300,000 — 1/1,000 . 4#tC#li:L< (41 
/200.000 — l/10 f 000<D|6HXfc5C£^SSX£> 

ft. ±s^^y^-o#^. &m&&ft<om&tiL 
&m&f&ftk lxt^ y/ur ^ k. 

fcl^^fiRJStfca*^*^ t J: 6 fc * 

LTtt**W^**»iR*J«!:*t> 
x ft*ic#j & t> <o -e ft 4 1/ \ 
[0 0 9 6] *^«SN-t^/^/^ysr ^ 

K»JB («ff»iR»J) ft-hfBcOjD<-^Wt-ft^50|im 

[0 0 9 7] *«M^*flB^N-tr=/^/U3iKvKT5 
K»J!B*±*^i:-rs«flc»iR#Jf±, S*«^ftBfriao 

i^fiib^afftSrKiRL. »*tt*r»*Lfc9-r-5, M 
[0 0 9 8] *»MO«ft:RlR»J^*^^T#4, ft 

x. * *is<D&w<Dmig&g:rtm< , t^ox. i£»t£^ 

^WS-CtRTKttlBtt^iffiTLftv^ WAS* 
^a«MK«:iS*»LfcfflJfti: LX. 
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[0 0 9 9] *fc. *38«©*fWiR#Jfc*3^^-Cf±» 
tttf, Mxtf, TIS^P# fc^tfs^tf fefusa*. Ztvh 

So 

[oioo] y^y— /k m^y — /k i-^h/nv — 

3 — /K -f yT^/l^T^^-zK v^u^^^y— /K 20 
T y 1, 1, 1, 3, 3, 3-^*c^-7 

/ujru- 2-^n^y— /K 2-^R^;-/K 
2 —31 h=3^>3i^y — /K 2-/h^rv/x^y-;K 2 

>-^y=i— /K ^ t°L^^^y ^— /k 1, A—zftis 

v?^-— /K 1, 7K 2, 3-^^^v? 

a— h y ^^u^y 3— /k ^yiry^cor/u 

^^i, *M7; h\ ftlL 2-t'py^yy, >>y 
f/^/u7t^'>R try ^*-e*>?u jek. 30 

l-c, 0H;ttf> Tk^N, N-i^y^/u* 

Ti?h>\ J — /l — ^ppM^ m^y — /U— 

m^y— y^y— ^-&kj 

[0101] *»W^»*iRiR#Wsc<oJ: 5 fclfcttH*) 
(^^frp^ilxS'J ^ x- *> s n - - /w^7 ^ >- 

a.'*?*— 9— (6) . jsnwtt^^y-^- (et m 

-JSME-eflET «dS45K±-e*> 9 . ftS*ttt-Ctf: 
•*:<z>«8M^Et «!&S43K±-C*> 9 , jSJJc r coffin T 
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SE^0>Et ffij&M3J^±<Z>fcO£W5*a s X*£5 0 #1^ 
Et itt»iRtt^ll«*Sfi<aTtt*6Wtt*--»aE. 

ja-&*a^r^»#t)ET te5o^_t, jsfc:#*L<fi 
[0102] ±ia^te^ct«:*«J*ffi^^^:ov^x*fl2^KJ 

<7)J3j££ \^X&MT<D-b<0<OfrWRfe£thZ> t^-Cfl* 

jgffl, ^^p^M> jgsissih. mmn ; aft ^^-^ 
/u, mm<D$57k, («*) ^^jk,7K. ^tk. ^7k, 

l^ffl^^^J, iHA^J. »^c»J, »«Mffl «*M ; 

SPp p p. #®^&S^J (») ; (*W) Wit. fifbR 
UK* ^y^^MfcKiPp (^^^^^». 

[0 10 3] *»M^«ftKiRffl^^*W*ftffl^fe 

x*)5 r t am 5 * t-ti^o 

[0104] 

[0 10 5] Ml : N, N 7 - 1 , 4-y^U^fc J ^ 
N-fc^/KTir hT^ K6.08g (80mmol) 
(60%^^^^^— ^) 4.0 g (lOOmmol)^^D^l 
Z^l, 4-/^y^yn-7^ K^4.32g (20mmol) AD 



(15) 



;2 9 4 7 6 3 7^ 



29 

/n . **^(100/4<WWfc) ^W^Ltffiit 

[0 10 6] W2:N, N / ~1, 
(N-tf=/>7th7^K) CPgig 2) 
N- lf=/wr-fe hT S Kl.02g (12ramol) Sr^^vM* 

{ffl%%tfto £ r ^) 0.50g (13mmol) £;!JDX. 

r^l, 4--7#>isJr— iv hi/is— h£rl.82g (5mm 
ol) AD*.* *»lM2l*MM*Lfcc C^»«SraJETT- 

*ttE«*Lfc^>t>7K20iiii i«®a»-e*«iL 

% f^tt 7 A -eB»3i ^/P/ n — is ( 1 00/ 4 ^ 
it) t»H*i: bT»»Lfc<Ot,*^6l¥l6*U3fe:t^ 

&m<n&vmm*m 1 B^-n 

[0 10 7] ffll3:N, N / -1, 10-^r->U>bf^ 

fl2ii|3i^ l, 
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yfjiy^ (N-b^/UTir h7 § K) <£>Mi£ 
0H2i£:fc3^-C\ 1, A—-?9^*j1r— /Uis bis is— h£ 

[0 10 9] gj5 : N, N' - 3, 6-^^r»- 1, 
5-^^UVtr^> (N— bf^/l^Tir h7^ K) <D£ti& 
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(0.43mol) lC«^.fctt#4«22fc*<lRl«fcKJSS*, » 
■B*»fc. ^O»liB© s F*&«-&«fl22 i 000. 
1 /16,000T?*>ofe 0 
[0 14 6] ff[|27— 49 

[0 14 7] 
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1 / 14000 


Art 


B ft 7R 
Dm U. 10 


22, 000 


1 / 18000 


1 1 
41 


T> ft E£ 


on ftftft 




42 


£> I ■ v. OC 


20, 000 


1 / 16000 
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B i t 0.52 


21.000 


1 /1 6000 


44 


B 1 1 0. 69 


25. 000 


1 /17000 
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Bit 0.56 


20, 000 


1 /16000 


46 


B>. 0.28 


14. 000 


1 /15000 
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B«, 0.36 


18, 000 


1 /1 5000 
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B.« 0.25 


14,000 


1 /14O0O 


49 


B 2 , 0.25 


14. 000 


1 /14000 



[0 14 8] M50 

Sf^l8,000. Sg«?6fifll/16,000r**>ofc 0 

[0 14 9] gij51— 55 
5S1»aiJ^ b-CN, N' -1, 4-^f^^ (N-t* 

[0 1 5 0] 
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1 /16000 
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21. 000 
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1 / 16000 
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20, 000 


1 / 16000 
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1 /16000 



[0151] M56 

=ej-?—b LTN-t^/VTt bT ^ K 150g (1.76mo 
1) &£XfiT#V/l'm~rb}) £^50g (O.53mol). 
SJtlTN, N' -1, 4-^U>-tf^ (N- t'^/U 
TirhT^K) 1.0g*5J:t^«^H*«PJi: U2, 2' 

^»Bi^¥*Sfi-&««21 ,000, «ffi*«f* 1 /16,000-C 

^>ofc o 20 

[0 15 2] ^!l57 — 63 

fi^Bflte#J£ L-C2, 2 / -r/t^ (2-r^^y^ 
tt«56fc£<H«fc:RJS£ii\ »JIB«r»fc, £*Kb£:tt 

[0 15 3] 
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1 /160QQ 
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D i 0. 077 
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1 /16000 
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D , 0. 073 
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1 /16000 
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D< 0.513 


20 r 000 


1 /16000 
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D s 0. 077 


19, 000 


1 /16O00 
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D , 0. 077 


20. 000 


1 /1 6000 
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D T 0. 077 


21, 000 


1 /16000 



[0 15 4] M64 

JWUfflfcLTN, N' -1, 4-^1/^^ (N-tf 
-/WTirhT^K) *24mg^«e>L, N, N' -t^U- 
yfc^T^ y /P7 5 K5mg«r*Dx.fcflfettW50^^< EHSS 

00. $gffi$Bfif±l/l6 ( 000-Cfcofc 0 

[0 15 5] M65 
^yv-^r LTN- trn/UT-fe hT * K98g(1.15mol) 

^ctt^r^y^ithy^A io7 g (l.umoi), msffl 

t LTN, N' -1, 4-^uyt*X7^y^7 5 K 50 
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llmgSrffli>fctt«t«56i:^< H*tz:RJS$ii\ 

fc 0 ^<?5«niS<o s P*&«*«ttzi i ooo, »BWS«fli/i 

6,000Tfeofc o 

[0 15 6] M66 
^f7^»RlS«»i^7K 250g£A*K N-b^/KT-fc h 

r^K98g (i.i5moi), y/w&y— io7g (i.h 
moi). wittxN, n' ^u-v-t^r^ y/Kr 
^ Kiimg^t/N, n' -l, 4-^u^t*^r^ y /U 
r ^ Ki5mg«r*D^.r®#FU Kt-x n-^^r-y-viooog 

Rtfy/Ut:** y^y/>>;r- h20g Sr5&P;tT30 < C<ati 

r » l v ^tjurn^ «> * r »#&iR £ 

Bfe*Lfc«L\ m&mth#ltVT2 t 2' -T/t** (2 
-r^v?;^n^/) ZMm& 0.4gSr;M9.6gJ;iig*F 

05t^5H$ra(EM*Lfc P UT48--100^ s/ 

$/~<D«&*#fco ro»JIB<D3pJe«-&*|i2 1,000, 5g 
*?6S**l/16,000-C4>o^io 
[0 15 7] M67 

^wre^^fi-s-Sf^i .ooox *ffisBfitt i /i6.ooo-e 

[0158] M68 

ITN- tf^/UTir hT^ Ktf^S: 250gffl 

#f J!B<£> ¥^fi-&S«20 , 000. 1 / 1 6 , ooo -e *> 

[0 15 9] M§9 

b 9 t:|^t^y;wt^ y^y ^f7 1/- h&JB^fcfi&fi 

*&fi-&fitt:20,000 x $&ffi&&& 1 /16,000T*fcofCo 

[0 16 0] JfcjSfll 5 
SSflB^J^N, N' -1, 4-^^U/t^ (N-t'^/l- 
T-fcrhT^ K) £7 gffl^fcffif*0»22££< ■ RlSSUiRJS 
£ itrT «T JIB X *r»fc o r coWflB ¥*&fi-&fi f± 1 8 , 000, 
$&m&&& 1 /75T-*>o /to 

[0 16 1] itfeffij 6 
»J^)N, N' — 1, 4-^^^^ (N- t^A- 
7tF7-; K) §: 0.5mgffll^cMf±M22^±< RHtiJiR 
*S*T»I!BY ^O»flBOsp*&«-&«f±19 t 00 
0. *ffiSBSfil/l,050,000-C*>ofcio 

[0 16 2] H:)SW7 
^eyv-t tXN-t*^7t hT S K50g (0.59mol) 
*5j:07^y/Uithy [>A 150g (1.60mol) ^rffl^fc 

flB^¥i^fi^Sfi21 ,000, 5&8?&Kte 1 /l5,000T-fco 

[0 16 3] ft*5, 15, l6Wt7OTy^- s ^ 
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Bi : yyUK^" by Bz :^f/^7^yi/ 

— K B3 :xf;l/7^!Jl/"h, B4 : ^f^7^ y 
U— K Bs : > * * y /I'&T'fvK Be : t Kp^> 
xf/u/^y l/-h, B? : t KP^xf/M^^ij 

K Bs : t KP^0t>7^yi/-K . 
B9 : t Kd^p \?/U*## y Bio : 

y/U-T^ K Bn :^f^7^y^f/M^^y^ 
K B12 :^f^7^xf/M^^yi/-h^f^ 

K4jRftx Bi3 : 2-T^y/UT^ 10 
fy^n/^^tyitFy^, Bh :7^yo 
^hy/U, Bis : * fvUtf— )Vr V y> Bie : ^^vWfc* 
n/I/^h^ Bi7 rgfc&fcT^/K Bis : ^f/Ut^/Vx 

— 7VK Bi9 : xf/Ut^;^- yvK B20 : 7y/M 

<)A X B21 :N-t^-2-t'ny 
KV> B22 : Wl/ylthy^A, B23 i^^^K 

h y 

[0164] *ffi»J 
Ci : uy^y 3-/^7^ y h, C2 : ^ 
l/y^yn-;u^^^y U-h> Cs :^ifl/^ 20 
!)n-/^7^yi/-K C 4 : v^^U^y 3— /u 

i/^^^yi^— K c 5 : ^t^/^yf y 
[0165] vatm 

Di : ifififtS^y D2 : iaWEKr^^!?^. D 

3 : iSB6»^ h y D 4 : ifiSMb**. Ds : ififift 

|7y^^^V h y x^y-/>r * >\ De : iSfiftK 
7y^^VMthy^^ D 7 riHStUr^ 

[0166] («=lfif*») wrwi asMMgMjR) 

200mUrjm*T(-!»iRi4»flS 500mg£:#* K«§ 30 
iPU »W*«*(t>^3lE^iMRUfcl»W*«rit«>, 2B# 

/WfcLfc»J»*«au (^) ^ma^ 

*JRIB= <^/MbLfc«J»^**-»J»ofi*) /»» 

[0167] WR^m<Dmm 

A : *lft*»«(0.9%*3a*ia*) 

B :Mtlfi, ^ttA^Aj&K (AS* 3*0 NaCl 0. 
79%. K2SO4 0.20%, MgS04 0.11% N CaCl2 • 2H2O 0.0 40 
8%. Urea 1.94% 

C-a \mk%;Vi/f?&frmtL (10%) 
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j^**JB«)"C* 8 1 ^^-r o 
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[0 17 7] 

[0178] mxmn : 
a) y n — t'^/urt h r ^ K*«Mk;4fc 

; &J20,000. ; N, N' - 1 , 

tr* (N-fc^/VTi? hT * K) 
6,000) 



B) y N — t^/^Tir h7^ K/7^y/vSV-^- 

%kmk%> (^y-v-^e/Ht ; 50 : 50. ; 

*$20,000, 3Bfl8#J ; N, N' -1, 4 -^l^tT* 
(N- t^/UTir h7 5 K) RtfN, N' 

^r^y/^r^ k> ; m/17,000) 

fi;#*J60,0(Xh 5Bffi*J ; N, N' -^fl/y^7^!i 

^7; h\ ;*U/1 0,000) 

D) 

[0179] £g£&££Mg 

e>jtv?\ «K«llBB)<oy^-e»«8*ds*=F3Wxfc 
#t*±fH»l:Blflft^ofc, ttK«HIBC)tf>^ 



(26) 



$2947637f 



51 

[0 18 0] 2) -m<D#y h (Si 5cm) t^WUMB* 

*ra§is*LTiM«5ara«i»u 

LTir^*»RS*»ISUfc. WW»JIBA)«:ffiALfc*K 
y h 9 0 @ J: 9 VHdSftS r> . «»WWfiB) £ 

«WllBQ*»AUfc#3' h-C*i»f*«4 P g J: 10 

[0 18 1] 3) -»a57Kix h («15cm) fctfcWffliB* 

91 : 1«*±) ^-^Sl^^. #5D*>Slir (**3 
ft, jHotl5<-20cm) Sr^fflU »«[« 1 «»t«**r U 
T 4 10 0 P«8»T*«C« LTi^fW^S 

^ »flBM8&*n<a#s' h-efl*»5)-*stt5EXtt-t*t^5S 20 
v^ffi-efcofco «K»BBC)SraAUfc#y 
tt2/3jfi<dS»^Xf±^n(!lilfl^*t«-C*>?). »ofc 

[0 18 2] 4) — h (Sl5cm) fcifcRttJJB* 

#1 : i«^±) &-sms«>s TE^a*^aa»«*r 

NH4NO3 58ppnu NaNOs 74ppnu MnS0 4 • 7HzO 2ppnu 
Fe • EDTA 18ppnu KNO3 58ppnu KH2PO4 38ppnu CaCl2 30 
• 2HzO 52ppnu 

«W«il)tr*ALfe#y h-Cf±»flB«aaiDOsKs' h t 

TBE*ft*##t»«r^U «»6»JIBB)4r«AL.fc#y h 
U SE«*ja*«HB*r^Ufco — ;8u W 
WMBC) ^^A 5/ h -Ctt 2 HRfl&ia«*95#astt 

[0 18 3] jgjjjgLg 
/i^£/£U rtb*««^*DfR«i^-rsr^^«t!9»flB 

Tz^^/i^vy ^✓/MiSttiiiKXolSJWtt-T-i It so 
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^-^S:#tf7k*«Xfi3o>f K^^^^tK 

[0184] Wl&f&flB : ^y N- tf^A-Tir h7$ K3B 
MM #5)20,000 

/l^Tir h7;K) , 
ffifi : #5 1/16,000) 
[0 18 5] 1) A1(N0 3 )3 • 9H20 10 g %7k25mUzmM 

^^MS*^-r#5 6 0#^TMOOO c C{-#mb, JE(C X 6B# 

L> J*Sffi«sA (BET&) . (X^[H]^r 
fe) v ^T^T^ft^&dso (»*t«:B«fe) S:»J5£Ufe 

sA : 20 (5) m 2 /g. : 95 (90) 

%. dso : 0.2 (l) Mt*>5, »«Hcj:5«iett»if 

m&hfrtefrofr* ( ) oitf*»jiB«:«ffiuft^ 

ofc^c^ffl^iST^^o JzfSfnjEE-. dso : 0.05m CD 

n s A : 18 (3) m 2 /g, : 100 (95) 

%. dso : 0.2 (1) M"C*S>ofc 0 f^. ( ) ^ffittfST 

[0 18 6] 2) AlCls • 6H2O 13g**25ml^*gj!¥ 

y/l^i: l> JgiC 28%T^~T7k^20ml£^nb 

x r /u z/^ffi *p x*m 6 ^r H i *c 1 ooor Mf- e 

WPlBiD«Mft*Ufco #fettfc»*«)«ltttt s A : 95m 2 
/g. a^t* : 105 5 B#W«*n 

^Uc^r^sA:20m 2 /g, o<b* : 99%K±, d 
so : O.U<^36&** s #?>^Co 

[0 18 7] 3) e>f h i.6g, a-T/^^^ (d 

so :0.05ax) 20mg, 68%ffiK 0. 1 g ^r7kl8ml^*PX.TT 

A : 39m 2 /g, a^*:92%, dso :0.08/it$>o 
[0188] 4) 20%Si0 2 =1 p -f K« 7. 1 g tc»ffi 1 g 



(27) 



$2 9 4 7 6 3 7^r 
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-O150tfCfc:#»U JEKttlWFB 150t:t^D^aUT^ 
Lfc 0 #6^C^O^ttfisA: 5m 2 /g. XJMb] 
0rifctf>@>£ffi : 0-Si$MB. dso : 0.5/it'*>ofc o 
[0189] 5 ) ±153) t (rHSCiMBI Lfc^/i'*:^ 

t^«?)ait«^r» 700m ^«-«rii ttjf urn UT^^K 

OtfC^JPfRU-C^U. 200/*<^M£T/l'^£:# 

/c 0 10 
[0 19 0] jgjjgQj 

^/u^/w_h{c^#ttS-5o Z<Dfrtt>=*is* y — h&tf^e/u 

■C3***s(ttT-r5, ^y-v ? ^^>Kf±rtv^^< 

# 3 y — h F^-Czk£r#s* l£«tttl U rtfflSMJH#£ 
[0 19 1] **M<Z)»JJB«rE^UTft5-fe7«^ 

[0 19 2] *»W^»flBS:E'&Ufc*^^/Hia 
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[0 19 3] 1) h7^ Kir;* ^ h (B*i?;* 

300kg , tKoStK 225kg, $B#** 670.6kgRtfffi 
#tt*l03l.lkg^E^=»v^ y- h»«4fcfc«»fc»BB 
(A), (B) Xt/(C) trtt^etl 600 g U3t 0 AIR 

«9^^4^<t-r^^^ jisa 1138 r*tna^*3*t« 
3v^y-h^t)^rj ^flUfcfRHu ^y-^>^ 

fi, :/y— S^^PSrJIS A H23{ctpC-ca9^Us £fc 
JERi&ffi&JIS A 1108fciptTMJ&Ufc. -t*Vpn^JB 

[0194] {fc««f JIB : 

A) y N - t^/V7t hT^ K3Mfffc4fe 
^S;^20.000> SftfflSJ ; N, N' -1, 4-^f!/y 

(N-h^/UTir h7 * K) , 1/1 
6,000) 

B) yN-t^Tir hr^ F/r^y/^y-^ 

fflMbft -e-^/Ht ; 50X50. ±«TJS»-&« ; #J 
20,000, 2fcfiH?FJ ; N, N' -1, 4 Uyt^ (N 

- e~/UTir h T ^ K) &t>*N, N' - * ^uz/\?^T 
ZVjVT% h\ m&t&g. ; $J 1 /17.000) 

C) miR<£>»*t£«MB r^^^^/us-50j «J9B«r«aD 

[0 19 5] 
[^18] 

^ 15 



w m 


% 


m m at & acgr/erf) 


7 a« 


28 


I A 


a 0 0 


2 6 0 


3 3 0 


B 


a 0 0 


2 5 6 


3 1 5 


C 


a 7 1 


2 1 1 


2 4 2 




3. 8 1 


2 0 9 


2 4 4 



[0196] r t (a ^ Wh 

[0 19 7] 2) V Kir^ V h (B^ir^ 

VhSS) 3000 g, 7Kii7Kl500gXt^W#W6000gS:E'& 
Lfc*/^/Ha*4fc^«K«J!B (A). (B) &t>*(C) Sr-^r 

tt-pti G.og&mtfrmmy «s»b*f*jis a 1129 

[0198] ftttWHB : 

A) *Ky N— ^;U7t h7^ K^flS^^J (^ffi¥^)fi 
; W20.000, 3ftffiS>J ; N, N' -1, 4-^U> 

6,000) 

B) sKy n- t^/u7t h7^ K/r^y/^y— ^ 



(28) 



12947637^ 



55 

mOcm (^ey^-^/utk ; 50/50. ^mw-^m^s ; m 

20,000, 3&ffiM ; N, N' -1. 4-^U>-t^ (N 
-t^/UTirhr^ K) , $&m&& ; $11/17,000) 

c) rtTjE^)!ft*tt»JiB r^^y^s-soj ti^lJo 

[0 19 9] 
[*1 9] 

g L6 





& z & it m (xio- 4 > 






A 


-1.6 


- a l 


B 


-z 0 


- 9. 3 


C 


-4. 5 


-15.6 




-4. 1 


- 1 4. 6 



[0200] *&wv>mm&mi-rzz.t\c£v^ wh 

[0 2 0 1] 3) WWWJfi ( A ), (B) &tK(C) Z^ttl*: 20 
tL^^T^-b^-i-26.5g/m 2 ^^±{31^ 

E^#i#iiaK/Uh7^K-fe^^h ( B #ir y h ») 3 
00kg/ m 3 , 7Kil7K 225kg/m 3 , 670. 6kg/ m 

3 ^tm#Wl031.1kg/m 3 -CifeD. JIS A 1138(^2PC 

f±**>s*i:u ^280 t^\B<Dj±m^m.^ns a n 

[0 2 0 2] *W»I!B : 30 

a) sK y n - tr^/pr-fe h r s K««f Mfc 

^ffi ; *5l2O,O00, *«5»J ; N, N' - 1 , A-Z? 1 ?^ 

tf* (N-tr=/ur-fe hr s k) . i&m&Bi ; m /i 

6,000) 

B) #y N-^A'Tir hTS K/T* y /i^RV— 

(*yv-^ifc ; 50/50, ;«J 
20,000, 5gffiSJ ; N, N' -1, 4-^1^^^ (N 

*y^TSh\ *fflt?6ft ; $3 1 /17,000) 

c) mis©»*tt#li r**;&^s-50j *o 

[0 2 0 3] 
[S&20] 



56 

g 17 



« J5S 


E ^ % S (kgf/crf) 


28a 


91B& 


A 


3 1 9 


3 0 5 


B 


3 1 0 


3 0 0 


C 


2 4 3 


2 1 9 


ttmm 


2 4 0 


2 2 2 



[0 2 0 4] *ftW<Dfflm&m^Xftf&L1t!RtiLZ'— b 

[0 2 0 5] 4) tfii^h^^K-fe^^h (P^ir^ 
yh» 3000 g , 7k^t7K 1 500 g m$ SB#*t6000 g ois^ 
(0*/u^/Hfi*«W^#feK«IIB (A). (B) Xtf(C) 
*h,12giBftffitt!9 U **^7 BOttStMSUfc. ■* 

[0206] mmm 

A) tK y n - t-n/uTir h r s K*HWfc;ft 

; *t!20,000, ; N, N' -1, 4-^U> 

fc** (N-t'^/i-rir hT ^ K) , *ffi?Bff;#5jl/l 
6,000) 

B) /f yN-t^7irh7^ K/r* y/HKy — ^* 
fflMfcft (^y-e-^e/ult ; 50/50. ; m 
20,000. 9S«S»J ; N, N' -1, (N 

- fcf^/urir h r ^ K) &tFN, n' -yfi/ytr^r 

^y/KT^K. XflMKft ; $J 1/17,000) 

c) mis^»7Ktt»JiB rx^y^s-soj 

[0 2 0 7] 
[^21] 

^ 18 



m m 




\ A 


1.8 3 


B 


L 7 1 


C 


Z 0 3 




a o 4 



[0 2 0 8] *»«0»iR*JS:aSi-r-5^i:«!iJ;9, W 
[0 2 0 9] jg^ff'J 4 



(29) 



12947637^ 



57 



58 



[0 2 10] ttflS#/U*> (200MESH 
p p p) 100g^*38MO»BB(A) ^5g, 10 g. 50g-fo 
j»*DU **tJp*l««ttfca'frU-C8R«»Jl. 2&tf3 
£#fc e mtX^isV^Wfti^m (200MESH liiSiTp) 1 

00g^*»?B^»liB(B) SrlOgfebPU ««iftfc:^L 
-CffiM£U4Sr»fc 0 »b*/i->!>A(0»SMlJ (200MESH 
ililp p p) 100 g \ZLffiWa (C) *:50 g WbD U St*ttK«'& 
UTRWM 5 «:»*:. jtft*^>9A©ftWi (200MES 

[0 2 11] ±KW-&-e»6*tfc»*»J50g**b j etb4: 
ttflUHHf (iMC3tfC, MS95%) BU 



-To 

[0212] ftKWffi : 
A) ^ V N - tr—^T ir h T 5 KftflHbtt 
-&*;«b20.000. 3B*#J ; N, N' — 1 , 4-^W>- 
tr* (N-fc^/i-Tir h7 5: K) . *«?Bfi;#Jl/l 
6,000) 

b) yN-t^rt K/r^y/vgy-^ 

ttfttt (^-y-^-^e/Ht ; 50/50. ; #<J 

20,000. SKffiSJ ; N, N' -1, (N 
- f^-Ti? K) RXfN, N' 

^y/UT5K, 3SfflS?&£ ;*& 1 /17, 000) 

c) ffiK<0»*fl=»llB r ^ * * * h s - n j 

[0 2 13] 
[^22] 



m 19 











S 


m 








1 


2 


3 


4 


5 


6 


s 


1 0& 


102 


101 


131 


103 


100 


97 


2a^ 


132 


133 


146 


132 


131 


128 




148 


145 


170 


149 


146 


147 




165 


166 


189 


170 


168 


169 




168 


186 


214 ■ 


191 


187 


185 


<g/g> 


3.7 


3.7 


4.1 


3.8 


3.7 


3.7 






«- tt 


fe'U- « 


n- « 
mm 


«« 





[0214] *»Mo»flB*j6iD-r* ^<^{-<t w e>a* 

[0 2 15] gfflW5 

1. »ajHtt*ffir>-K 2. HiKJB (BS^RiRfle. 

fc5ds^*W*t^fi^»*«-*flB«:«*uyS: 

[0 2 16] {H&tttMB (A) . (B) . (C) »tf(D)«:*tb 
^ftl 0.4 g* 165 X 60mm (7) X^/ v^^— <0±.\^— 



»irt8i!>ttJU 45° tc«ttl^lffl7lc«J!D*fifi:SrWa 

[0217] mmm 

A) y N - fcf^/WT ir h7^ K«WbK 

;jfi20.000, SBJ«*J;N f N' -1, 4-^l^> 
fc** (N-^/U7th7^ F) . 
6,000) 

TKy N-tr^/ur* h7-; k/t* y /Hfcy— ^« 

=e/Hfc; 50/50, ±«¥*&fi^ff;«5J 
20,000. 5B«*J ; N, N 7 -1, (N 
- fcf-^Ti? hT^ K) ^:t>*N t N 7 -y^l^^tf^T 
^y/W7^ K. SBJ«**;*Sl 1/17,000) 
so C) m»<0»*tt«HB rx^^7^/us-50j 



B) 



(30) 



|2947637f 



59 60 

D) ffiIE<OR*«E#J!B r^ir^^y hs-iu 
[0 2 18] 
[JI23] 

g 20 



« at 


® 7k fi 


A 


2 2 


B 


3 8 


C 


1 8 


D 


1 4 



(51)Int.Cl. 6 

C 0 7 C 233/18 
C 0 8 F 226/02 
C 0 9 K 3/00 
17/18 



10 3 



F I 

C 0 7 C 233/18 
C 0 8 F 226/02 
C 0 9 K 3/00 
17/18 



1 0 3 L 
H 



(72)»w» a-zs mm. 

(72)3SW# SUB »- 



(56)#%^CSfe 4#W ¥3 -227310 (JP, A) 

(58) BSat L^i^ (Int. CI. 6 , DB«) 
CA (STN) 
REG I STRY (STN) 



